WHAT IS SPECIAL ABOUT SINGAPORE?
Singapore is at latitude 1 • north, and the difference between the longest day and the shortest day of the year is only about 9 minutes. However, the time between the latest and earliest sunrise of the year is about 30 minutes, which is noticeable. The dates of the earliest and latest sunrises are not when most people would expect.
The population of Singapore is about 75% Chinese, 15% Malays, who are Muslims, and 10% Indians (Tamils). Public holidays are determined using the Gregorian, Chinese, Islamic and Indian calendars. The Gregorian calendar is arithmetical and "trivial", while the three others are based on actual astronomical events and are complex [6] .
At the National University of Singapore, all students have to take two General Education Modules, and at least one from outside of their faculty/school/college. Since 2000, I have offered two such modules: "Heavenly Mathematics & Cultural Astronomy" and "Mathematics in Art & Architecture". I learned a lot of fascinating stuff, both mathematics, astronomy and general knowledge that I'd love to share with you. I hope may inspire you to design your own dream class! You will also see how my dream class is shaped by my geographical and cultural context. My background is in mathematics, and I treat astronomy from the point of view of three-dimensional geometry, so in some sense I teach "retro-astronomy". Formulas and computations may scare some students away, but they are surprisingly willing to struggle with complicated spatial visualization. However, spatial visualization is hard!
CONTENT OF COURSE
The goal of the course is to study astronomy in a cultural context with a tropical emphasis. I start with an introduction to observational astronomy with an emphasis on the appearance of the Sun and the Moon from different parts of the world. I then move on the Analemma and equation of time and navigation.
Most astronomy books are written from a high northern latitude point of view, but Singapore is almost on the equator, so I aim to be "hemispherically-correct" and teach astronomy for "latitudinally-challenged people". Even astronomers sometimes make mistakes regarding tropical astronomy. In particular, I include topics like:
• 
Vertical Sundials in the Tropics
Suppose we are at latitude 10 • north at the time of the June solstice. The Sun will then rise north of east, and cross the horizon at an angle of 80 • , moving towards the south (increasing azimuth). However, it will cross the meridian in the north, with a zenith distance of 13.5 • . Hence, before noon the azimuth will decrease. So in the morning, the azimuth of the Sun will increase, while before noon, the azimuth will decrease. It follows that the sundial changes direction twice in the course of the day!
What is wrong with the Singapore flag?
The stars inside the Moon would of course not be visible, and I also discuss various Islamic crescents on flags. In the tropics, the Moon would be a bottom crescent, like on the crest, and not a left crescent like on the flag. However, the horns of the crescent are diametrically opposite, while many other Islamic flag crescents have horns that almost close up and make the Moon look more like a croissant.
What does the orbit of the Moon around the Sun look like?
I like to show my students the following four pictures, and ask them which one represents the orbit of the Moon around the Sun. Even very good students often get this wrong! (The correct answer is the last picture!) 
What date of the year is the earliest sunrise in Singapore?
The sunrise time varies between 6:46 a.m. and 7:17 a.m., with the earliest sunrise on November 1 and the latest on February 9. In the same way, the sunset time varies between 6:50 p.m. and 7:21 p.m., with the earliest sunset on November 5 and the latest on February 13. The key to understanding this it to consider rising analemmas [3] .
How is the date of Chinese New Year determined?
The Earth revolves around the Sun. This determines the tropical year, which is 365.2422 days. The synodic month is the time from one new Moon to the next. The average length is 29.53 days. Since 365 − 12x29.5 = 11, a lunar year consisting of 12 lunar months is about 11 days short of a solar year. After 2 years, the error is about 22 days, and after 3 years about 33 days. In order to prevent Chinese New Year from moving backwards through the calendar (like the Muslim holidays do), a leap month is inserted about every third year. Any month can be followed by a leap month.
The Chinese seasonal marker lichun marks the beginning of spring and falls on February 4 (or 5). It is halfway between the spring equinox and the winter solstice. Chinese New Year is the new Moon closest to lichun. It falls between January 21 and February 21. Chinese New Year moves backwards by 11 days (or 10 or 12) once or twice, but if a step would take it before January 21, it jumps forward by 19 (or 18 or 20) days.
Why do the Muslim and Chinese months start on different days?
The Chinese months start on the day of the new Moon. The Muslim calendar starts with the first visibility of the lunar crescent. The Chinese day runs from midnight to midnight, while the Muslim day starts at sunset. The Muslim calendar will be 1 to 3 (usually 2) days after the Chinese calendar.
When is the Indian holiday Deepavali?
Deepavali is a national public holiday in India, Sri Lanka, Nepal, Mauritius, Fiji, Malaysia and Singapore. The holiday in Sri Lanka, Malaysia and Singapore will about half the time fall one day earlier than the holiday in India and Mauritius. In Nepal both days are public holidays. In Singapore, the Hindu Endowments Board only makes an estimate of the date of Deepavali, and waits for calendars from India to appear before the date of the public holiday is confirmed by the Ministry of Manpower.
Unfortunately, those estimates are often wrong, and the date for the holiday has to be revised after the start of the year. This has happened four times since 2002. In Singapore, the date of Deepavali in 2009 was on 21 February 2008 estimated to be 15 November 2009. However, it was easy to see that it should be 17 October 2009. I contacted both the Ministry of Manpower and the Hindu Endowment board in February 2008, and almost one year later, on 10 February 2009, they finally announced the change [5] .
